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Periodically the information contained on the tape is analysed by computer. The potential value of the system for the analysis of the results of antibiotic sensitivity testing and for the study of the epidemiology of hospital infections is briefly discussed.
The structure of any data processing system is determined by the nature of the facts with which it has to deal, by its objectives, and in practice by the available resources. The main determinant in the present case was the intention to collect data as an automatic byproduct of the normal procedure for preparing reports and without the intermediary of a computer, as it was felt that any system suitable for general use at the present time would have to satisfy these basic conditions. The second major consideration lay in the fact that the conventional bacteriological report consists, at least in part, of English text. In the absence of a computer to turn codes into words, the chosen equipment had thus to be capable of handling efficiently text of variable length, for which task paper tape has definite advantages over the punched card. Implicit in the decision to limit the study to the information contained in the report as finally issued was the exclusion of the results of tests used in identifying organisms. In fact, the collection of data was restricted to the nature and provenance of the material and the organisms (if any) which had been isolated, together with their sensitivities to standard ranges of antibiotics, with the intention of applying the information thus acquired to a study, first, of Received for publication 2 January 1970.
prevailing patterns of antibiotic sensitivity and, secondly, of following fluctuations in the bacterial flora from different sources in a hospital.
Data Preparation
Specimens are accompanied throughout their course in the laboratory by the original request form, identified by name and laboratory accession number. Details of identification tests for organisms are recorded manually on the back of the request form, the report proper on the front. To achieve consistency in the final stage of reporting, a variety of conventions for the expression of results has been agreed. It has been made a rule to confine the report of the presence of an organism to those organisms regarded as pathogens in the context of the history and other findings. Antibiotic responses are reported as 'sensitive' or 'resistant' without qualification. It is felt that this form of expression is both proper as a guide to clinical practice as well as facilitating the analysis of the data; there is, however, no limitation inherent in the system which would prevent grading of sensitivity on any suitable scale. Free comment is possible and appears at the foot of the typed report.
The completed reports are received by the data processing clerk and sorted into batches by type of specimen. The second program is intended to provide periodic estimates of the prevalence of infections by a particular species in different hospital wards and thus assist in the detection and control of cross-infection.
Discussion
The present study was conceived as a first approach to the practical problems involved in devising a system for the automatic processing of routine hospital bacteriological data and should be assessed in that light. It is a truism that no data processing system can be better than the quality of the data entered into it, and the selection and formalization of those parts of the report destined for the computer record called for a number of difficult decisions. As will be evident, the problem has been met partly by restricting the data collected to limited parts of the report without interfering with freedom for interpretative comment.
The distinctive feature of this method of data preparation is the production of an automatically coded computer input simultaneously with the preparation of a routine report. A variety of other approaches have been used, including the assembly of a report for printing from prepunched cards (Lindberg, 1968) , the encoding of data on punched cards either as a preliminary to the production of a report by a computer (Whitby and Blair, 1970) , or as a separate exercise (Stirland, Hillier, and Steyger, 1969) , mark-sensing punch cards at the bench (Lamson, 1966) , and direct entries to a computer memory from keyboards sited in the laboratory (Lindberg, 1968) . The present method is advanced as a means of securing computer input together with a typed report which is relatively economical in time and labour and does not require a computer on site.
The objectives have so far been limited to the production of what is in essence a monitoring system for use in epidemiological studies of hospital infections. In practice, it has also proved to be a valuable means of raising the standard of laboratory work. There are, however, no obvious barriers to its extension to include other classes of pertinent data or to link the information produced with other types of laboratory or hospital records.
